Inhibition of lipopolysaccharide-induced microglial activation by preexposure to neurotrophin-3.
Microglia activated by neural injuries produce proinflammatory mediators, but activated microglia also appear in developing neural tissue to phagocytose cell debris resulting from programmed cell death without inducing tissue damage. Thus, factors associated with the developing CNS may modulate microglial activities. Previously we reported that pretreatment with neurotrophin-3 (NT-3), a factor known to regulate neural development, inhibits the production of proinflammatory mediators, nitric oxide (NO), tumor necrosis factor-alpha, and interleukin-1beta, in BV2 activated by inflammagen lipopolysaccharide (LPS). In this study, the inhibition of proinflammatory mediators by NT-3 pretreatment (preNT-3) in primary microglia with LPS stimulation was corroborated. Moreover, pretreatment of LPS-activated microglia with NT-3 induced a trend of reduction in phagocytotic ability. By using LPS-activated BV2 cells, we further found that reduced expression of inducible NO synthetase by preNT-3 was mediated by MAP kinase and PI3 kinase signaling pathways. Moreover, pretreatment of BV2 cells with NT-3 led to reduced levels of the p65 subunit of nucleus factor-kappaB (NFkappaB) and its DNA binding activity. Accordingly, our results indicate that preexposure of microglia to NT-3 leads to a reduced production of proinflammatory mediators in activated microglia by the induction of MAP kinase and PI3 kinase signaling, which in turn may reduce NFkappaB DNA binding activity. This suggests that an NT-enriched microenvironment may be favorable for preventing the inflammatory reaction of microglia.